A long retention interval tends to result in the poor retention known as forgetting. A high subjective similarity between stimuli frequently produces their poor retention. Thus, a long retention interval may increase the subjective similarity between stimuli (the RIISS hypothesis), and this increase may produce forgetting. To examine this hypothesis, college students made speeded same-different discriminations between two lines or tones of different lengths or frequencies that were 400 ms or 3,300 ms apart, and they rated the similarity of these stimuli. The long interval produced poorer overall performance as expected, but also produced poorer performance on different than same stimuli, implying that it increased the subjective similarity between the initial and subsequent stimuli, and it also increased rated similarity, in support of the RIISS hypothesis. The position that stored stimuli lose less common information than distinctive information explains RIISS evidence better than does perturbation theory.
A long retention interval results in the poor retention known as forgetting. A high subjective similarity between stimuli frequently produces their poor retention. Thus, perhaps a long retention interval increases the subjective similarity between stimuli, which we call the retention-interval-increases-subjective-similarity (RIISS) hypothesis. In addition, perhaps this increase in similarity impairs retention (i.e., produces forgetting).
Nevertheless, the RIISS hypothesis has not received noticeable attention. It is not considered by reviews that closely involve the relation between memory and similarity (Goldstone & Barsalou, 1998; Hunt & McDaniel, 1993; Schmidt, 1991; Sloman & Rips, 1998) . It is also not considered by theoretical articles that closely involve ratings of similarity (Medin, Goldstone, & Gentner, 1993; Ritov, 2000; Tversky, 1977) . Accordingly, in this article, we report the results of tests of this hypothesis.
Evidence That High Subjective Similarity Produces Poor Retention
Evidence that high subjective similarity between stimuli frequently produces their poor retention is extensive and thus is only outlined. Stimuli that are distinctive are better retained than other stimuli in the same set (Schmidt, 1985; von Restorff, 1933) . Stimuli that are not distinctive produce more retroactive and proactive inhibition (Shuell, 1968; Wickens, Born, & Allen, 1963) .
Stimuli that are distinctive in relation to those stored in permanent memory are retained better (Light, Kayra-Stuart, & Hollander, 1979 ; for a review, see Schmidt, 1991) . Tasks involving judging the differences between stimuli, and thus presumably decreasing their subjective similarity, frequently improve their retention (Hodge & Otani, 1996 ; for a review, see Hunt & McDaniel, 1993) . Even levels of processing (Eysenck, 1979) , generation (Nairne, Riegler, & Serra, 1991) , visual masking (Mulligan, 1999) , and symbolic enactment (Engelkamp & Dehn, 2000) tasks appear to make stimuli dissimilar (similarly, increase the weight of their item-specific information) and also improve their retention. Physical similarity is controlled, because similarity in meaning is influential and because the different tasks are with physically identical stimuli.
Previous Support for the RIISS Hypothesis
There is previous support for the RIISS hypothesis. Longer retention intervals produce false recognitions of increasingly dissimilar foils (Bahrick, Clark, & Bahrick, 1967) . A longer retention interval widens the distribution of the remembered heights of lines (Estes, 1987) . Longer retention intervals yield more recalls of items from other serial positions on the same list (Bjork & Healy, 1974) . These results suggest that a long retention interval increases the extent to which stored stimuli have the same representations as similar stimuli. This implies that a long retention interval increases the subjective similarity of stored stimuli to similar stimuli, in support of the RIISS hypothesis.
Longer retention intervals also increase stimulus generalization (Borovsky & Rovee-Collier, 1990; McAllister & McAllister, 1963; Perkins & Weyant, 1958; Thomas & Burr, 1969) . That is, longer retention intervals increase the similarity between the responses to training and test stimuli. Similar responses tend to be produced by similar stimuli. Hence, longer retention intervals may also increase the subjective similarity between training and test stimuli, in support of the RIISS hypothesis. Accordingly, Riccio, Ackil, and Burch-Vernon (1992) interpreted the increase in stimulus generalization as evidence for an "increase in perceived similarity" (p. 433).
Explanations of RIISS Evidence
Perturbation Theory Estes (1997) hypothesized that a memory trace perturbs over a retention interval in either direction along a single physical dimension. After a retention interval, there is an equal probability of the trace "being perturbed one step in either direction" (p. 152) for the retention of serial position. In addition, "exactly the same process" (p. 167) operates for the retention of the height of lines. Thus, the trace of a stimulus perturbs toward extreme values as well as toward the mean, as in Estes's (1997) Figures 4, 5, and A2. With the parameters used for the retention of the height of lines, most perturbations continue in a single direction ("uniform drift"). Estes (1997) extended perturbation theory to the case of multidimensional stimuli. Thus, perturbation theory accounts for the previously mentioned result that a long retention interval increases the tendency for a target stimulus to be falsely remembered as identical to other stimuli. Tversky (1977) assumed that subjective "similarity increases with addition of common features and/or deletion of distinctive features" (p. 330). Common features are features that two stimuli both possess. Distinctive features are ones that belong to one stimulus but not to the other. Thus, "E should be more similar to F than to I because E and F have more common features than E and I. Furthermore, I should be more similar to F than to E because I and F have fewer distinctive features than I and E" (Tversky, 1977, p. 330) . This assumption about subjective similarity is accepted here, except that information is substituted for features in order for it to apply to diverse types of stimuli.
The Less-Loss-of-Common-Information (LLCI) Position
The LLCI position is that a long retention interval leads to less loss of the information that is common to two (or more) stimuli than the information that is distinctive to each stimulus. Together, the LLCI position and Tversky's (1977) assumption about similarity result in the RIISS hypothesis. Ritov (2000) similarly proposes that expectations differentially affect the weights of common and distinctive information and thereby alter subjective similarity.
In support of the LLCI position, stimuli that are tested for retention (target stimuli) usually belong to common categories, such as the category of a visual stimulus or geometric object. Thus, even though different targets occur over trials, the common categories to which each target belongs usually repeat. This repetition should help to maintain targets' common categorical information over a long retention interval without also aiding the retention of their distinctive information.
In further support of the LLCI position, the retention of the surface information of pictures, specifically their left-right orientation, was less after a boundary of a story was crossed (Gernsbacher, 1985) , thus presumably after a change in the meaning that the preboundary and postboundary pictures produced. Also, a longer retention interval reduced the retention of sentences' surface information, such as whether they were active or passive, more than it reduced the retention of their meaning information (Kintsch, Welsch, Schmalhofer, & Zimny, 1990; Sachs, 1967) . In addition, a longer retention interval reduced the retention of individual items ("item information") at a faster rate than the retention of the relation between items ("associative information"; Hockley, 1991; Murdock, 1997) . Information about specific orientations, grammatical forms, and so forth qualifies as distinctive information. The formation of a meaning or a relation that stems from two (or more) items would seem to stem from their common information. Hence, it appears again that over a long retention interval there is less loss of common information than distinctive information.
Purpose and Measures

Purpose
The literature's inattention to the RIISS hypothesis was discussed. Further, the previously indicated support for the RIISS hypothesis can be questioned. This is because in these studies the measure of subjective similarity is tied to (necessarily associated with) retention. One previously indicated result is that a long retention interval increases the tendency for a retained target to match a similar stimulus. However, this result is an error of retention. The second previously indicated result is that a long retention interval increases stimulus generalization. However, high stimulus generalization detracts directly from discrimination, and poor discrimination should indicate poor retention.
Accordingly, in the present study, we attempted to support the RIISS hypothesis using two measures of subjective similarity that are not tied to retention. The same-different task was used. This is because a poor performance on this task's different stimuli relative to the performance on its same stimuli may indicate high perceived similarity (as is considered below). In addition, this poor-ondifferent performance is relative and not tied to poor overall performance, and hence poor retention. This is because a poor performance on same stimuli relative to different stimuli can also produce poor overall performance (as can comparably poor performances on both same and different stimuli). Subjective similarity was also measured with similarity ratings.
An initial and a subsequent line were separated by either a very brief or somewhat longer interval. The participants indicated whether these lines were the same or different in length on the occurrence of the subsequent line (Experiment 1). They also rated the similarity between lines on the occurrence of the subsequent line (Experiments 2 and 3). Thus, only the initial line had to be retained, which makes the duration between the two lines the retention interval. Corresponding experiments were performed with tones that differed in frequency (Experiments 4 -6).
The individual objects belong to identical categories, such as the category of a line. Thus, identical categorical (hence, common) information should repeat over trials. Therefore, common information should tend to be retained, in accord with the LLCI hypothesis. It follows from Tversky's (1977) assumption about similarity that the long retention interval should increase the subjective similarity between the initial and subsequent objects, as the RIISS hypothesis maintains. Consequently, we predicted that the long retention interval would produce the poor-on-different pattern and increase ratings of similarity. The long retention interval should also produce forgetting. Thus, we also predicted that the long retention interval would impair overall performance on the same-different task.
Confirmation of these predictions would support the conclusion that the long retention interval increased the subjective similarity between the initial and subsequent objects, in support of the RIISS hypothesis. Confirmation would also suggest that this increase in subjective similarity was responsible for the forgetting. Confirmation would also question perturbation theory (see the Discussion section of Experiments 1 and 3).
Support for the Poor-on-Different Measure
Poor-on-different performance is equivalent to good-on-same performance. Nevertheless, the long retention interval tended to produce a poorer performance than the brief retention interval for both same stimuli and different stimuli (although to a greater extent for different stimuli). Thus, the poor-on-different term is preferred. Positing that poor-on-different performance indicates high perceived similarity-for memory, high subjective similarity-is plausible. The reason is that false identifications of different stimuli as the same suggest that these different stimuli are perceived as sufficiently similar that they are recognized as the same, whereas errors on same stimuli suggest the reverse. Furthermore, an increase in the physical similarity between stimuli produces a poor performance on different stimuli relative to same stimuli (over a combined total of 20 citations in Farell, 1985, pp. 428 -430 and Proctor, 1981, p. 320 ; also see Ballesteros & Manga, 1996; Proctor, Van Zandt, & Watson, 1990; Scialfa & Thomas, 1994) . This poor-on-different performance is produced by taskirrelevant as well as by task-relevant attributes (Hawkins & Shigley, 1972; Proctor, 1981) . This evidence is supportive because an increase in physical similarity usually produces an increase in perceived similarity, and thus, perceived similarity is consistently associated with poor-on-different performance.
Poor-on-different (thus, good-on-same) performance can also reflect a bias to make the "same" response (Colthart & Curthoys, 1968; Proctor, Rao, & Hurst, 1984; Ratcliff & Hacker, 1981) . Nevertheless, this bias explanation of poor-on-different performance does not account for the tendency to incorrectly respond "different" to same stimuli while also exhibiting the fast-same effect (Krueger, 1978) . Nor does it explain the fast-same effect obtained with successive multiletter strings (Proctor et al., 1984) .
Further, the bias explanation does not apply to the present similarity rating results (see the Discussion section of Experiment 3). In addition, it is questioned by evidence that poor-on-different performance is more closely associated with poor overall performance than is physical similarity (King, 1997; King, Shanks, & Hart, 1996; Krueger & Chignell, 1985; Scialfa & Thomas, 1994 ; see the Discussion section of Experiment 1 in the present article). This is because the poor overall performance is explained by high perceived similarity but not by bias, and thus, positing bias is not parsimonious. For example, Krueger and Chignell found that when participants responded quickly because of high-speed stress, the frequency of the false identifications of different letters as the same increased at a higher rate then the false identifications of same letters as different. The poorer overall performance that the high-speed stress also produced is explained by sensitivity rather than by bias. The letters were always identical and hence physical similarity was not an issue. Accordingly, Krueger and Chignell concluded that the "early, or developing, percept looks very similar from one letter to another" (p. 188).
Experiment 1
Participants performed same-different discriminations between the lengths of an initial and a subsequent line in an earlier experiment (King, Crittenden, Pearlman, & Tishman, 1999) . The unfilled interval between these two lines was either 414 ms or 3,314 ms. On an individual trial, the two lines of a set were either the same (a same stimulus) or different (a different stimulus) in length. The long interval produced the poor-on-different pattern, in support of the RIISS hypothesis. It also produced a poor overall performance and thus yielded evidence of forgetting. However, only errors were measured (responding was self-paced). Thus, perhaps more frequent errors were accompanied by faster response times (RTs); the results could have been due to speed-accuracy trade-offs. Moreover, similarity ratings were not used, and thus support for the validity of the poor-on-different measure was lacking. The perturbation theory and the LLCI position were also not considered.
In Experiment 1, our primary goal was to obtain stronger evidence that a long retention interval increases the subjective similarity between two lines. Thus, unlike in King et al. (1999) , RTs were obtained (responding was speeded) to control for speedaccuracy trade-offs. In addition, the stimuli in Experiment 1 were rated for similarity in subsequent experiments. Otherwise, the method approximated the method of King et al.'s (1999) study, and we made the same predictions as in King et al. (1999; i.e ., the long interval should produce both the poor-on-different pattern and poor overall performance).
Method
The participants were from the introductory psychology classes at Howard University and received course credit for taking part in the experiment. The experiment was performed with the help of MEL Professional software (Schneider, 1995) .
Design. One group received Stage-1 trials with a brief (400 ms) interstimulus interval between the initial and subsequent lines, followed by Stage-2 trials with a long (3,300 ms) interval between these lines. A second group received these two intervals in the reverse order. Thus, order was a between-groups independent variable. The sample size was 20 for both groups.
One should recall that the interstimulus interval is the retention interval (the initial line has to be retained to perform well, whereas the subsequent line is responded to on its occurrence), and both groups received both retention intervals. Thus, retention interval (brief, long) was a withingroups independent variable.
The discriminations were of two types. One was between two short lines of different lengths (the short set), and the other was between two long lines of different lengths (the long set). Within each type there were two kinds of trials: the two lines were either the same in length (the same stimuli) or they were different in length (the different stimuli). The shortline and long-line discriminations occurred in both Stages 1 and 2. Thus, length (short, long) was also a within-groups independent variable.
Stimuli. The monitor's display was 640 pixels (281 mm) wide ϫ 480 pixels (209 mm) high. The distance between the participants' eyes and the monitor was about 368 mm. Thus, the visual angle for one pixel was about 0.068°both horizontally and vertically. The monitor's outputs faded to 10% in .10, .15, and 1.0 ms for its blue, green, and red phosphors (NEC Technologies, Inc., Sacramento, CA), respectively.
The short set's lines were 17 pixels (1.16°) and 23 pixels (1.56°) in length. The long set's lines were 31 pixels (2.11°) and 43 pixels (2.92°) in length. The predictions apply to both sets of lines. Longer lines were not used to avoid the decline in acuity that occurs toward the periphery of the retina. Each line was horizontal and centered both horizontally and vertically on the monitor. Thus, the initial and subsequent lines appeared in the same location of the monitor, the purpose being to avoid complications that might arise from making eye movements. Each line was 1 pixel wide. The colors of each line and the background were cyan (a greenish blue) and black, respectively (Enhanced Graphics Adapter [EGA] palette values ϭ 3 and 0 with luminances of 45 cd/m 2 and .03 cd/m 2 , respectively). A warning stimulus consisted of a disk 2 pixels (0.14°) in diameter. It was red (EGA palette value ϭ 4 with a luminance of 13 cd/m 2 ). The two lines of the short set provided four stimuli-two same stimuli and two different stimuli. One same stimulus consisted of initial and subsequent lines that were both 17 pixels long, and the second same stimulus consisted of initial and subsequent lines that were both 23 pixels long. One different stimulus consisted of initial and subsequent lines that were 17 and 23 pixels long, and the second different stimulus consisted of initial and subsequent lines that were 23 and 17 pixels long. The long set provided four corresponding stimuli. Thus, the number of stimuli equalled 4 (the number of same and different stimuli for a set) ϫ 2 (the short and long sets) ϭ 8.
Procedures. For both Stages 1 and 2 (thus, both retention intervals), each of the above eight stimuli occurred four times in a single block of trials in a random order. On an individual trial, the background (alone) occurred for 1,600 ms, followed by a warning stimulus for 500 ms, then the background for 500 ms, followed by the initial line for 200 ms, then the background for either 400 ms or 3,300 ms (the previously indicated retention intervals), followed by the subsequent line for 200 ms, and then the background for 1,250 ms (the response did not terminate the background).
RTs were measured starting with the onset of the second line. For right-handed individuals, the response was a press of either the S (for same) or D (for different) keys with the index and middle fingers, respectively. For left-handed individuals, the finger-key assignments were reversed. For right-handed individuals, the keyboard was shifted to the right. An error was a press of the incorrect key (e.g., S when a different stimulus occurred) or a failure to respond within 1,250 ms from the onset of the subsequent line. The failure to respond produced the additional trial event of TOO SLOW at the center of the monitor for 750 ms.
At the start of the experiment, the experimenter described the task, including instructing the participants to respond as quickly as possible without making errors as soon as the subsequent line occurred. The experimenter then gave the Stage 1 trials, and immediately afterwards, she mentioned the new interval between the lines and then gave the Stage 2 trials.
Results
For each participant, errors (both incorrect and too slow) to both same lines of each combination of retention interval and length were summed over Trials 6 -32. The same was done for both different lines of each combination. To obtain percentages of errors, each of these sums was divided by the number of times each combination occurred over Trials 6 -32 (this number was variable because of the randomization of the order of the eight stimuli.) To obtain mean RTs, the sums for RTs were obtained in the same way as for errors, except that only the RTs for correct responses were added. The ensuing percentages and means were the entries for two analyses of variance (ANOVAs). These ANOVAs were 2 (order: the brief retention interval in Stage 1, the long retention interval in Stage 1) ϫ 2 (retention interval: brief, long) ϫ 2 (length: short, long) ϫ 2 (same-different: same, different) factorials in which only the order factor was between groups. Table 1 indicate that the long retention interval produced the poorer overall discriminations, also as predicted.
For errors, the Length ϫ Same-Different interaction was also significant, F(1, 18) ϭ 8.68, MSE ϭ 282, p Ͻ .01. The set of short lines produced means of 15.7% errors and 18.2% errors on the same and different stimuli, respectively. The set of long lines produced means of 24.7% and 11.7%, respectively. For RTs, this interaction was in the same direction (i.e., more errors were accompanied by slower RTs), F(1, 18) ϭ 1.47, MSE ϭ 7,713.
The last significant effect was the Order ϫ Retention Interval ϫ Same-Different interaction for errors, F(1, 18) ϭ 7.87, MSE ϭ 174, p Ͻ .05. The long retention interval produced more errors on different stimuli relative to same stimuli than did the brief retention interval for both orders, but the magnitude of this effect was larger when the brief retention interval occurred initially. The same interaction was not significant for RTs, F(1, 18) ϭ 0.03, MSE ϭ 6,225, nor were the corresponding interactions for errors and RTs significant in Experiment 4. Thus, this interaction is not considered further.
Discussion
The RIISS hypothesis and forgetting. The long retention interval produced a poorer performance on different stimuli than on same stimuli than did the brief retention interval, according to both errors and RTs. Thus, this poor-on-different performance was not due to a speed-accuracy trade-off. Presumably, poor-on-different performance indicates high subjective similarity. Therefore, the long retention interval should have increased the subjective similarity between the two lines of each set, in support of the RIISS hypothesis.
The long retention interval also produced a poorer overall performance than did the brief retention interval, with both errors and RTs, thus again eliminating the speed-accuracy trade-off possibility. This result strongly suggests that the long retention interval also resulted in poor retention (i.e., forgetting). An increase in subjective similarity frequently produces poor retention (see the Introduction). Thus, the present experiment's increase in subjective similarity could well have been responsible for its forgetting.
It might be supposed that the poor-on-different evidence is attributable to a bias to make the "same" response that increases with retention interval, instead of to an increase in subjective similarity, as hypothesized here. But this bias interpretation does not explain why the long retention interval also produced the poorer overall performance, whereas the increase in subjective similarity explanation does. Thus, this bias interpretation is not parsimonious, as analogous evidence also indicates (see the Introduction).
The poor-on-different evidence is not readily explained by other interpretations. Mental rotation (Shepard & Metzler, 1971) , responding by default (Cooper, 1976) , and internal noise (Krueger, 1978) all appear to affect performance on the same-different task. However, they do not produce poor-on-different performance. Moreover, effects of strength, salience, capacity, noise, and other factors that might affect forgetting should produce comparable performances on same and different stimuli.
Almost all of the studies in the Introduction that supported the RIISS hypothesis used relatively lengthy retention intervals. In the present experiment, we used two retention intervals that were both relatively abrupt. Thus, the RIISS hypothesis is supported for both abrupt and lengthy retention intervals.
The present support for the RIISS hypothesis stems from a retained and a perceived stimulus (the subsequent stimulus was responded to on its occurrence, and thus is regarded as perceived). Ordinarily, a perceived stimulus provides more accurate and detailed information than a retained stimulus. Thus, it might be expected that a retained stimulus will undergo a greater increase in subjective similarity than a perceived stimulus. Hence, the present evidence supports the suggestion that only retained stimuli will also increase in subjective similarity.
Perturbation theory. According to Estes's (1997) perturbation theory, the trace of the initial line perturbs in both directions along the dimension of length. Thus, for trials with different stimuli, half the perturbations of the trace of the initial line should reduce its similarity to the value of the subsequent line. Therefore, the long retention interval should not have produced the poor-on-different pattern, contrary to the result.
The inference is the same when the responding to same stimuli is considered. For same stimuli, the initial and subsequent lines are the same in length. Thus, perturbations of the initial line's trace in either direction should reduce its similarity to the value of the subsequent line. Moreover, perturbations usually continue in the same direction ("uniform drift"), according to the parameters used for the recall of the length of lines (Estes, 1997) . Hence, the long retention interval should result in perturbations of the initial line, most of which should impair the performance on same stimuli, which is the reverse of the obtained poor-on-different performance.
The LLCI position. According to the LLCI position, a long retention interval leads to less loss of the information that is common to two stimuli than of the information that is distinctive to each stimulus. The initial and subsequent lines in Experiment 1 belong to the common categories of a visual stimulus, a geometric object, a line, and so on. In addition, these lines repeated over trials, and thus their common categorical information also repeated. Hence, after several trials, the long retention interval should have hardly led to a loss of this information. In contrast, the long retention interval could well have led to the loss of the initial line's distinctive length information. Therefore, the long retention interval could well have led to less loss of common than distinctive information, as the LLCI position maintains. Then Tversky's (1977) assumption about subjective similarity that we also considered in the Introduction accounts for the increase in subjective similarity over the long retention interval.
Perhaps the long retention interval produces a progressive loss of the initial line's distinctive information. But this interval would not lead to a loss of the subsequent line's distinctive information, simply because this line has not yet occurred. Thus, the initial line may increase in subjective similarity to the subsequent line, whereas the reverse increase may not take place.
Alternatively, the long retention interval may only increase the tendency of the initial line's trace to interact with the subsequent line's stimulus-produced representation. According to this alternative, the initial line's trace and the subsequent line's stimulusproduced representation may interact at the end of the interval. The basis for this interaction may be their common information. Similarly, their common and distinctive information would be determined at the moment of the interaction. (Common information would still also be determined by means of the repetition of common categorical information, as considered previously.) In addition, the outcome of this interaction may be the maintenance of each line's common information and the loss of each line's distinctive information. If so, at the end of the interval, each line would increase in similarity to the other line.
In accordance with this alternative, the outcomes associated with perceptual grouping seem to be similar. For example, in apparent movement, the perceptually moving object (group) has attributes that are common to those perceived when the stationary elements occur individually, and thus these attributes may not be lost. In contrast, the distinctive attributes of these elements, for instance, their different shapes, need not influence performance (Kolers, 1972, pp. 104 -107; Navon, 1976) , and thus these attributes could well be lost.
Another poor-on-different result. Another result was that the set of short lines produced a poorer performance on different stimuli relative to same stimuli than did the set of long lines. According to the poor-on-different measure, this outcome means that the two lines of the short set were more subjectively similar to each other than were the two lines of the long set.
The two lines of the short set were 17 and 23 pixels in length, and those of the long set were 31 and 43 pixels in length. Thus, the two short lines differed in length by 6 pixels, whereas the two long lines differed in length by 12 pixels. In addition, the 17/23 proportion equals .74, whereas the 31/43 proportion equals .72.
Hence, the two short lines were also more physically similar to each other than were the two long lines.
Poor performances at the long retention interval in relation to the literature. As has been indicated, the long retention interval produced more overall errors and slower overall RTs than did the brief retention interval. This result does not accord with the result that successive same-different discriminations with interstimulus intervals of 1 s or more produced faster overall RTs than did simultaneous same-different discriminations (Nickerson, 1967 (Nickerson, , 1975 Snodgrass, 1972) .
In Experiment 1, the different stimuli produced a poorer performance than the same stimuli according to both errors and RTs, F(1, 8) ϭ 3.08, MSE ϭ 357, and F(1, 8) ϭ 0.61, MSE ϭ 7,492, respectively. In Experiment 4, the corresponding same-different main effect was significant for errors, with RTs continuing to be consistent. In contrast, Krueger (1979) summarized evidence that for unidimensional stimuli, different stimuli produce faster RTs than do same stimuli.
For other types of discriminations than the same-different discrimination, as the similarity of the discriminated stimuli increases, the performance on simultaneous discriminations improves in comparison with successive discriminations (for a review, see Blough & Lipsitt, 1971 ). Thus, it may be that in Experiment 1, the discriminated lines were sufficiently similar for the long retention interval to produce a poorer overall performance and for the different stimuli to produce nonsignificantly slower RTs than the same stimuli, with the consequence that the results differ from previously reported ones.
Experiment 2
In Experiment 2, we used ratings of similarity to test the RIISS hypothesis and the validity of the poor-on-different measure. It is not known if the effect of the length of the retention interval on rated similarity has been previously reported. Experiment 1's different stimuli were used, but its same stimuli were not used. The prediction was that the long retention interval would produce higher ratings of similarity than the brief retention interval. Nevertheless, only subsequent experiments confirmed this prediction.
Method
The selection of participants, different stimuli, the sets to which these stimuli belonged (i.e., short, long), retention intervals, software, and monitor were the same as in Experiment 1. The design was also the same as in Experiment 1, except that the same-different factor was eliminated because of using only different stimuli. There were 11 new participants for both groups.
For each stage (thus, retention interval), the number of stimuli equalled 2 (length: short, long) ϫ 2 (different stimuli: the smaller line of a set initially and the larger line of the identical set subsequently, and vice versa) ϭ 4. Each of these stimuli occurred twice in a random order.
The procedures for the events of an individual trial were also the same as in Experiment 1. This was up until the offset of the subsequent line. Then the background occurred for 1,000 ms, followed by the instructions for rating. If the participant judged the two lines as (a) very very similar, (b) very similar, (c) similar, (d) neither similar nor dissimilar, (e) dissimilar, (f) very dissimilar, or (g) very very dissimilar, he or she was to make a self-paced press of the 7, 6, 5, 4, 3, 2, or 1 keys, respectively. There was a separate sentence for each number. To illustrate, one sentence was Press 7 if the two lines were very very similar in length. The seven sentences appeared at the monitor's lower left. The keys that were pressed were to the right of the keyboard. A key press terminated the instructions for rating similarity and produced the between-trials stimulus of the background for 2,000 ms. The experimenter also described the similarity rating task at the outset of the experiment.
Results
For each participant, all the similarity ratings for each combination of retention interval and length were summed. The ensuing means were the entries for a 2 (order: the brief retention interval in Stage 1, the long retention interval in Stage 1) ϫ 2 (retention interval: brief, long) ϫ 2 (length: short, long) ANOVA in which only the order factor was between groups.
The main effect of retention interval was not significant. 
Discussion
According to the ratings, the long retention interval increased the subjective similarity between the two lines of a set only minimally. Thus, Experiment 2 did not confirm the prediction, and thus failed to support the RIISS hypothesis.
The two lines of the short set were rated as more similar than the two lines of the long set. One should recollect that these two short lines were also more subjectively similar than these two long lines according to the poor-on-different evidence in Experiment 1. Thus, for at least these short and long lines, the rating and poor-ondifferent results were consistent.
Experiment 3
Experiment 2 failed to support the prediction that the long retention interval would produce higher ratings of similarity than the brief retention interval. Perhaps the participants knew that the initial and subsequent lines that occurred at the brief retention interval were physically identical to the ones that occurred at the long retention interval. In addition, they may have expected that it was appropriate to rate the two lines of these physically identical pairs as equal in similarity, which would explain the failure to support the RIISS hypothesis. In support of this explanation, the switch from the brief retention interval to the long retention interval produced a small change in the mean of the similarity ratings (from 4.16 to 4.30), and the switch in the opposite direction produced an even smaller change (from 4.13 to 4.14). This explanation suggests that the prediction would be confirmed by arranging for participants to not know that the initial and subsequent lines that occurred at one retention interval were physically identical to those that occurred at the second retention interval-thus the present experiment. In Experiment 3, we used the different stimuli of Experiments 1 and 2. New different stimuli that closely resembled these old different stimuli were also used. This close resemblance might prevent participants from knowing when the physically identical initial and subsequent lines occurred at the two retention intervals. In addition, the new different stimuli had lines that were more physically similar in length to each other than did the old different stimuli. Therefore, the subjective similarity between the two lines of the new different stimuli at the brief retention interval might approximate the subjective similarity between the two lines of the old different stimuli at the long retention interval. Because only different stimuli were used, the results are not attributable to a bias to make the "same" response.
Method
Except for the additional sets of lines, the design, selection of participants, sample size, software, formation of different stimuli from a set, monitor, block procedures, and trial procedures were the same as in Experiment 2. The participants were new. There were three sets of short lines. The old set contained the 17 (1.17°) and 23 (1.56°) pixels-long lines of Experiments 1 and 2. The second set contained the more alike 17 and 21 (1.43°) pixels-long lines. The third set contained the most alike 17 and 19 (1.29°) pixels-long lines. There were three corresponding sets of long lines: the old 31 (2.18°) and 43 (2.92°) pixels-long lines, the more alike 33 (2.24°) and 41 (2.79°) pixels-long lines, and the most alike 35 (2.38°) and 37 (2.52°) pixels-long lines. Thus, alikeness (old, more alike, and most alike) was an additional within-groups independent variable.
Results
For each participant, all the similarity ratings for each combination of retention interval, alikeness, and length were summed. The ensuing means were the entries for a 2 (order: the brief retention interval in Stage 1, the long retention interval in Stage 1) ϫ 2 (retention interval: brief, long) ϫ 3 (alikeness: old, more alike, most alike) ϫ 2 (length: short, long) ANOVA in which only the order factor was between groups.
The Retention Interval ϫ Alikeness interaction was significant, F(2, 40) ϭ 10.04, MSE ϭ 0.434, p Ͻ .001. Table 2 indicates that the brief and long retention intervals produced mean ratings of 3.28 and 4.10 for the old (Experiments 1 and 2) sets of lines. In addition, the brief and long retention intervals produced mean ratings of 4.27 and 4.47, respectively, for the more alike sets of lines, and 5.37 and 5.32, respectively, for the most alike sets of lines. In support of the prediction, the 3.28 versus 4.10 comparison was significant, F(1, 40) ϭ 33.99, MSE ϭ 0.434, p Ͻ .001.
The main effect of retention interval was also significant. The brief and long retention intervals produced means of 4. 30 and 4.63, respectively, F(1, 20) The main effect of alikeness was also significant. The old, more alike, and most alike sets of lines produced means of 3.69, 4.37, and 5.35, respectively, F(2, 40) ϭ 89.65, MSE ϭ 0.683, p Ͻ .001.
The main effect of length was also significant. The short and long sets of lines produced means of 4.62 and 4.31, respectively, F(1, 20) ϭ 11.07, MSE ϭ 0.568, p Ͻ .01.
The Alikeness ϫ Length interaction was also significant. An increase in alikeness elevated rated similarity for both the short and long sets, but less so for the long set, F(2, 40) ϭ 6.92, MSE ϭ 0.461, p Ͻ .01. Consistent with Experiment 2, the old short set and the old long set produced means of 4.03 and 3.34, respectively, F(1, 40) ϭ 22.92, MSE ϭ 0.461, p Ͻ .001.
The last significant effect was the Order ϫ Alikeness ϫ Length interaction, F(2, 40) ϭ 3.51, MSE ϭ 0.461, p Ͻ .05. When the brief retention interval occurred first, the old long set produced a low rating in comparison with the other sets. This interaction does not correspond to the significant interactions of other experiments. It is not considered further.
Discussion
In Experiment 3, we found that the long retention interval increased the rated similarity of the two lines of the old (Experiments 1 and 2) sets, as predicted. Thus, now rating evidence as well as poor-on-different evidence support the RIISS hypothesis. Furthermore, a bias to make the "same" response does not account for the obtained similarity rating evidence if only because same stimuli were not used.
Experiment 3 may be the first to report that a longer retention interval increases the rated similarity of stimuli. In addition, Experiment 3 may be the first that supports the validity of the poor-on-different measure of perceived similarity with similarity rating evidence.
Unlike Experiment 3, Experiment 2 failed to confirm the same prediction. Presumably, the present experiment's use of the more alike and most alike sets of lines prevented participants from determining whether the initial and subsequent lines of one retention interval were identical to those of the other retention interval (see the introduction to Experiment 3 for further consideration).
Perturbation theory (Estes, 1997) has difficulty with the main result, namely, that the long retention interval increased the rated similarity of the initial and subsequent lines of the old sets. These lines differed in length. Thus, during the retention interval, the initial line's trace should perturb in either direction along the length dimension with equal probability. But perturbations in the direction opposite to the value of the subsequent line should reduce the subjective similarity between the two lines.
Perhaps in Experiment 1, the initial line was a more effective warning stimulus for the subsequent line when the retention interval was brief than when it was long. But this possibility explains neither the similarity rating evidence in Experiment 3 nor the poor-on-different evidence in Experiment 1.
As the physical similarity of the lines increased from old to more alike to most alike, the rated similarity of these lines also increased. Although to be expected, this result does support the validity of using similarity ratings to measure similarity.
The long retention interval did not significantly increase the rated similarity of the more alike and most alike lines. This result is considered in Experiment 6.
The two lines of the old short set were rated as more similar than the two lines of the old long set. This result replicates Experiment 2's, accords with Experiment 1's poor-on-different evidence, and was considered in Experiment 2.
The increase in alikeness elevated the rated similarity of the two lines of the short sets at a slower rate than for the two lines of the long sets. As this alikeness increased, for the two lines of the short set, the difference in the lengths of the two lines of a set divided by the length of the smaller line of the set equalled .38, .25, and .13. For the two lines of the long set, the corresponding proportions were .40, .25, and .12. Thus, the increase in alikeness also elevated the physical similarity of the short lines at a slower rate than for the long lines.
Experiment 4
In Experiment 4, we used the same-different task, and thus the poor-on-different measure of similarity, with tones of different frequencies. The purpose was to use a different type of stimulus to obtain more general support for the RIISS hypothesis. Hence, it was predicted that the long retention interval would again produce the poor-on-different pattern and evidence of forgetting.
In the previously considered article by King et al. (1999) , the authors also used sets of two tones that differed in frequency. The retention intervals were 150 ms and 3,050 ms. The long retention interval produced the poor-on-different pattern and poor overall performance. Nevertheless, these results could have also stemmed from speed-accuracy trade-offs, because again only errors were measured.
The method we used in Experiment 4 closely resembled that of Experiment 1, and thus controlled for speed-accuracy trade-offs. In addition, the tones in Experiment 4 were rated for similarity in Experiments 5 and 6.
Method
The selection of participants, sample size, design, retention intervals, and software, and the procedures for sets, same and different stimuli, blocks, and responding were the same as in Experiment 1. The participants were new.
The two tones of the low frequency set were 420 Hz and 472 Hz. The two tones of the high frequency set were 1,152 Hz and 1,294 Hz. The proportions of the frequencies of the two tones of each set were .89. The tones were delivered by a 16 MultiCD SoundBlaster card through Telephonics TDH-50 headphones. For both headphones, the peak decibels for the 420 Hz and 472 Hz tones were 52, and the peak decibels for the 1,152 Hz and 1,294 Hz tones were 53.
On an individual trial, the background (i.e., silence) occurred for 2,000 ms, followed by the first tone for 300 ms, then the background for either 400 ms or 3,300 ms, followed by the second tone for 300 ms, and then the background for 950 ms.
Results
The scores were obtained and the ANOVAs were performed in the same way as in Experiment 1, except for replacing the length (short, long) factor with the frequency (low, high) factor. Table 1 shows the ensuing Retention Interval ϫ Same-Different interaction means. It also shows the means of the same and different means. These overall means are also the retention interval maineffect means.
The Retention Interval ϫ Same-Different interaction was significant for both errors and RTs, F(1, 18) ϭ 8.93, MSE ϭ 186, p  Ͻ .01, and F(1, 18) ϭ 5.29, MSE ϭ 3,564, p Ͻ .05, respectively. Table 1 shows that the long retention interval produced more errors and slower RTs on different stimuli relative to same stimuli than did the brief retention interval, as predicted.
The main effect of retention interval was also significant for both errors and RTs, F(1, 18) ϭ 4.84, MSE ϭ 369, p Ͻ .05, and F(1, 18) ϭ 16.90, MSE ϭ 7,469, p Ͻ .001, respectively. Table 1 indicates that the long retention interval produced a poorer overall performance than did the brief retention interval, as predicted.
The main effect of same-different was significant for errors. The same stimuli and different stimuli produced means of 6.9% and 17.6% errors, respectively, F(1, 18) ϭ 10.96, MSE ϭ 425, p Ͻ .01. The mean RTs were consistent, F(1, 18) ϭ 0.64, MSE ϭ 13,357.
The Order ϫ Retention Interval interaction was significant, although only for RTs, F(1, 18) ϭ 10.65, MSE ϭ 7,470, p Ͻ .01. The brief retention interval produced faster RTs than the long retention interval by 12 and 101 ms when the brief retention interval occurred initially and subsequently, respectively. The Order ϫ Retention Interval means for errors were consistent. Nevertheless, this interaction was not significant for both RTs and errors in Experiment 1. It is not considered further.
Discussion
The Retention Interval ϫ Same-Different interaction result and the retention interval main-effect result in Experiment 4 are interpreted in the same way as Experiment 1's analogous findings. Thus, Experiment 4 also supports the RIISS hypothesis, indicates that the long retention interval resulted in forgetting, questions perturbation theory (Estes, 1997) , and supports the LLCI position.
The different stimuli produced a significantly poorer performance than did the same stimuli. This differs from Krueger's (1979) conclusion for unidimensional stimuli (see the Discussion section of Experiment 1 in the present article).
Experiment 5
In Experiment 5, we sought to back the poor-on-different evidence of Experiment 4 with similarity rating evidence. Experiment 4's different stimuli but not its same stimuli were used. Thus, Experiment 5 is analogous to Experiment 2.
Method
The method matched that of Experiment 2 with the following exceptions: Lines were replaced with their corresponding tones; the sample size was 7 (for both groups).
Results
The scores were obtained and the ANOVAs were performed in the same way as in Experiment 2. The exception was that the frequency (low, high) factor replaced the length (short, long) factor.
The main effect of retention interval was significant. Table 2 indicates that the brief and long retention intervals produced mean similarity ratings of 4.64 and 5.14, respectively, F(1, 14) ϭ 6.18, MSE ϭ 0.566, p Ͻ .05, in support of the prediction.
The main effect of frequency was also significant, F(1, 14) ϭ 16.83, MSE ϭ 0.468, p Ͻ .01. The low-frequency and highfrequency sets of tones produced means of 4.52 and 5.27, respectively. There were no other significant comparisons.
One should recall that Experiment 5 parallels Experiment 2 except for the replacement of lines with tones. Thus, the scores for Experiment 2's ANOVA and the scores for Experiment 5's ANOVA were combined and analyzed with an ANOVA that had experiment (Experiments 2 and 5) as an additional factor. The main effect of experiment was significant: Experiments 2 and 5 produced means of 4.18 and 4.89, respectively, F(1, 32) ϭ 5.40, MSE ϭ 3.188, p Ͻ .05. The Experiment ϫ Retention Interval interaction was not significant.
Discussion
The long retention interval increased the rated similarity of the two tones of a set, in support of the RIISS hypothesis. Accordingly, in Experiment 4, the long retention interval increased the subjective similarity of these tones according to poor-on-different evidence.
Experiments 4 and 5 are analogous to Experiments 1 and 3: both pairs of experiments yielded poor-on-different and rating evidence in support of the RIISS hypothesis. Thus, points that were made in Experiment 3 apply to Experiment 5. Hence, Experiment 5 backs poor-on-different evidence with similarity rating evidence. In addition, Experiment 5 indicates that a bias to make the "same" response did not operate if only because these stimuli were not used.
The two tones of the low-frequency set were rated as less similar than the two tones of the high-frequency set. The identical comparison was not significant in Experiment 6. In addition, these two low-frequency tones were not less subjectively similar than these two high-frequency tones according to the poor-on-different evidence in Experiment 4. This is because Experiment 4's Frequency ϫ Same-Different interactions for errors and RTs were not significant (including in the reverse direction for errors).
Even though Experiment 5 is analogous to Experiment 2 in method, the present experiment found that the long retention interval increased rated similarity for tones, whereas Experiment 2 did not for lines. The ANOVA that included the scores from Experiment 2 indicates that the tones produced higher similarity ratings than the lines. Thus, perhaps the tones were sufficiently subjectively similar to begin with that the long retention interval made them difficult to distinguish, and hence they were rated as more similar.
Experiment 6
Experiment 3 supported the RIISS hypothesis with similarity ratings using sets of lines that were old (used in Experiments 1 and 2), more alike, and most alike. Our purpose in Experiment 6 was to make sure that evidence that corresponds to Experiment 3's evidence could be obtained using analogous sets of tones.
Method
The method matched that of Experiment 5 except for the additional sets of tones. The low-frequency 420 Hz and 472 Hz tones and high-frequency 1,152 Hz and 1,294 Hz tones of Experiments 4 and 5 comprised the two old sets. Low-frequency 424.4 Hz and 467.1 Hz tones and high-frequency 1,163.9 Hz and 1,280.8 Hz tones comprised the two more alike sets. Low-frequency 428.9 Hz and 462.2 Hz tones and high-frequency 1,176.1 Hz and 1,267.5 Hz tones comprised the two most alike sets.
Results
The scores were obtained and the ANOVAs were performed in the same way as in Experiment 3. The exception was that the frequency (low, high) factor replaced the length (short, long) factor.
The main effect of retention interval was significant. The brief and long retention intervals produced mean similarity ratings of 4.13 and 4.53, respectively, F(1, 12) ϭ 7.79, MSE ϭ 0.857, p Ͻ .05. As predicted, this result was significant for specifically the old (Experiments 4 and 5) sets of tones. As Table 2 indicates, for these sets, the brief retention interval produced a mean of 3.88, and the long retention interval produced a mean of 4.38, F(1, 12) ϭ 11.71, MSE ϭ 0.299, p Ͻ .01.
The main effect of alikeness was also significant. The old, more alike, and most alike sets of tones produced means of 4.13, 4.27, and 4.59, respectively, F(2, 24) ϭ 9.13, MSE ϭ 0.341, p Ͻ .01.
The only other significant outcome was the Order ϫ Retention Interval ϫ Frequency interaction, F(1, 12) ϭ 8.42, MSE ϭ 0.159, p Ͻ .05. Nevertheless, the long retention interval increased the similarity ratings for both orders and for both frequencies. The interaction was significant because when the brief retention interval occurred first, the low-frequency and high-frequency sets of tones produced means of 4.61 and 4.45, and when the long retention interval occurred first, these sets produced means of 4.31 and 4.76. This interaction does not correspond to other interactions. It is not considered further.
Experiment 6 closely resembles Experiment 3 except that tones replace lines. Accordingly, the scores for these two experiments' ANOVAs were combined and analyzed with experiment (Experiments 3 and 6) as an additional factor. Neither the main effect of experiment nor the Experiment ϫ Retention Interval interaction were significant. However, the Experiment ϫ Alikeness interaction was, F(1, 32) ϭ 22.25, MSE ϭ 0.555, p Ͻ .001. In Experiment 6, the old, more alike, and most alike sets produced means of 4.13, 4.27, and 4.59 (as indicated above). In Experiment 3, the analogous sets produced means of 3.69, 4.37, and 5.35 (as previously indicated).
Discussion
In Experiment 6, we found that the long retention interval increased the rated similarity of the two tones of the old (Experiments 4 and 5) sets. Experiment 5 obtained the same result. Experiment 4 obtained corresponding poor-on-different evidence. Thus, the long retention interval increased the subjective similarity of these tones according to the poor-on-different evidence of one experiment and the similarity ratings of two experiments, in support of the RIISS hypothesis. Additional previous comments apply (e.g., the comment that the rating evidence supports the conclusion that the poor-on-different evidence is not due to bias).
As the physical similarity of the two tones of a trial increased from old to more alike to most alike, their rated similarity also increased. Although to be expected, this result does support the validity of using ratings to measure similarity.
The ANOVA that included the scores from Experiment 3 indicates that increasing alikeness from old to more alike to most alike augmented the rated similarity of the lines at a faster rate than for the tones. One should recall that in Experiment 3, we found that the long retention interval did not increase the rated similarity of both the more alike and most alike lines, whereas in Experiment 6, we found that it did increase the rated similarity for the analogous tones. Thus, there is a chance that the null effect in Experiment 3 is involved with an increase in alikeness augmenting rated similarity at a faster rate for the lines than for the tones.
General Discussion
The RIISS Hypothesis, Forgetting, and Subjective Similarity
According to the Introduction, the RIISS hypothesis derives from the obvious result that a long retention interval tends to result in the poor retention known as forgetting, and from evidence that high subjective similarity between stimuli frequently produces their poor retention. In addition, it was pointed out that the RIISS hypothesis has received minimal attention. Also, it was pointed out that the evidence for the RIISS hypothesis derived from earlier studies might be questioned along methodological lines, because it is based on measures of subjective similarity that are tied to (necessarily associated with) retention.
The present research supports the RIISS hypothesis. We found that the long retention interval produced the poor-on-different pattern (Experiments 1 and 4), which should indicate high subjective similarity. In addition, the long retention interval increased rated similarity (Experiments 3, 5, and 6). The long retention interval also produced poorer overall performances than did the brief retention interval (Experiments 1 and 4). Thus, presumably the long retention interval also produced forgetting. As has been stated, high subjective similarity between stimuli frequently produces their poor retention. Thus, it may be that in the present research the long retention interval increased subjective similarity and thereby produced forgetting.
The poor-on-different pattern may stem from a bias to make the "same" response. Nevertheless, the bias explanation does not reveal why the long retention interval increased rated similarity (see the Discussion section of Experiment 3). In addition, the bias explanation does not reveal why the long retention interval produced poorer overall performances than the short retention interval, whereas an increase in subjective similarity does (see the Discussion section of Experiment 1).
Perturbation theory (Estes, 1997) does not directly account for the result that the long retention interval produced the poor-ondifferent pattern. It seems that perturbation theory predicts the reverse result. This is because perturbations of the initial stimulus's trace in either direction along the dimension of length should tend to impair the performance on same stimuli, whereas perturbations in one of these two directions should tend to improve the performance on different stimuli (see the Discussion section of Experiment 1). Perturbation theory does not directly explain why the long retention interval produces higher similarity ratings either (see the Discussion section of Experiment 3).
One should recall that strength, salience, capacity, noise, and other factors that may affect forgetting do not account for this study's poor-on-different evidence either. This is because these factors should have influenced the performance on same and different stimuli comparably.
As has been indicated, the LLCI position accounts for our support for the RIISS hypothesis. In addition, targets usually belong to common categories. Thus, their common categorical information usually repeats over trials. Hence, this information should usually be retained over an interval, whereas a target's distinctive information should not be retained (see the Introduction). We also previously offered a group-related explanation of the LLCI position. Therefore, the LLCI position may hold broadly, and so the RIISS hypothesis may also hold broadly. The increase in subjective similarity at the long retention interval should produce forgetting. Consequently, the LLCI position and the RIISS hypothesis lead to an explanation of forgetting that may have generality.
The idea that the RIISS hypothesis may hold broadly has additional support. The present research supports the RIISS hypothesis while using fairly abrupt retention intervals. In contrast, the supporting evidence in our Introduction comes from mostly longer retention intervals. The present research supports the RIISS hypothesis when only a single stimulus is to be retained (i.e., the initial stimulus of a trial). Nevertheless, the RIISS hypothesis could well apply to the retention of multiple stimuli (see the Discussion section of Experiment 1). Summarizing, the RIISS hypothesis may hold for both abrupt and longer retention intervals and for both the retention of single and multiple stimuli.
The evidence that high subjective similarity frequently produces poor retention comes from diverse independent variables (see the Introduction). The present research suggests that the length of the retention interval may be one more such variable. Analogously, accommodation, convergence, motion parallax, binocular disparity, and pictorial cues all affect both perceived depth and perceived size, which is evidence suggesting that perceived depth affects perceived size (Epstein, 1982 (Epstein, /1997 Gogel, 1990) . Diverse independent variables produce associations between other perceptual measures (Rock, 1997) . Goldstone and Barsalou (1998) considered other relations between perception and memory but not the present one.
Good Retention but High Subjective Similarity
High subjective similarity between stimuli is also associated with their good retention. A cue improves retention of a target to which it is related and thus presumably subjectively similar. Likewise, a prime facilitates lexical decision and naming performance by activating the stored representation of a target to which it is related and thus presumably subjectively similar. A sentence improves the retention of its words, and two words in a sentence were rated as more similar than the same two words alone (King, 1999) .
Two words that were to be remembered, and thus presumably subjectively organized during rehearsal, were both recognized better and rated as more similar than two comparison words (King, 1999) .
It is hypothesized that when high subjective similarity is associated with good retention, high salience overcomes the harmful influence of high subjective similarity. Salience means the ability to discriminate a stimulus from a physical or mental background (essentially, noticeability).
A cue or prime is physically present and thus it should be relatively salient. Thus, the high salience of a cue or a prime is hypothesized to "spread" to the target, hence increasing the target's salience, and thereby improving retention. From this perspective, the increase in salience would be sufficient to overcome the harmful effect of the high subjective similarity between the cue or prime and the target in other attributes.
An organization of stimuli appears to produce a single highly salient superordinate entity. This entity is referred to as a chunk, specific encoding, meaning, and so on, and in perception it is referred to as a group. For example, the sentence, The cat ran after the mouse, may produce the single salient superordinate of this sentence's meaning, in at least rough agreement with the ideas of Anderson and Ortony (1975) , Bransford and Franks (1971) , and Kintsch, Welsch, Schmalhofer, and Zimny (1990) . Thus, the superordinate's high salience is hypothesized to spread to its parts, consistent with the idea of "spread of activation." The ensuing increase in the salience of these parts would account for the improvement in their retention that organization produces. For instance, the high salience of the meaning of a cat running after a mouse may spread to the meanings of the sentence's individual words, thus increase the salience of these meanings, and hence enable the recall of the words themselves. King (2001) considers spread of salience as assimilation in salience that occurs between the parts of memorial as well as perceptual groups.
In the present research, we use measures of subjective similarity that are not tied to retention. The above discussion hints that it is worthwhile to attempt to discover measures of salience that are also not tied to retention.
